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FAILURE MGDES EFFECTS ANALYSIS (FMEA) = NON-CIl. HARDWARE
- : NUMEER: M3-$85-5012.%

SUBSYSTEM NAME: E. DOCKING SYSTEM
. HEVISION: 0 DEC, 1596
PART NAME PART NUMBER
VENDGR NAME YENDOR NUMBER
LAY : ENERGIA FOWER PANEL" MCE21 00870003
RSC-E SLITU.488312.001
SAU : PUSH BUTTON SWITCH PRI {AGC.260.212.TL)

PART DATA

EXTENDED DESCRIPTICH OF PART UNDER ANALYS!S:
PUSH-BUTTON SWTTCHES {TWO DOUBLE POLE SWITCHES UNDER A SiNGLE COVER

‘CAP,) TWD POLE, MOMENTARY - APDS "OPEN LATCHES" COMMAND,

REFERENCE DESIGNATDRS: J8VTaASAISEY-B3
SEY7IARALSRL-B4

QUANTITY OF LIKE ITEMS:
(Twe)

FUNCTION:

PROVIDE THE "OFEN LATCHES LCOMMAND STIMUL! TO CLDSE THE AFFROPEIATE
CONTACTS iN THE DSCU TD IMPLEMENT THE "WPEN LATCHES® FUNCTION. THE “OPEN
LATOHES" SIGNAL 1S ROUTED BY THE DSaU TO THE LATCH ACTUATION CONTROL UNT
{LASL) WHIZA iIMPLEMENTS THE OFERATION OF THE THREZ CAPTURE LATCHES (M1,

M2, AND M3

MS-E8S - 825
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FAILURE MODES EFFECTS ANALYRIS {FMEL) ~ NON-CIL FAILURE MSDE
NUMEBER: M5-6SS-B012- 02
REVISION® ©  PEBDEC, 19576

SUBSYSTEM NAME: £ - DOCKING SyeTEM
CRMCALITY OF THIS

LA MC&21-0087-0005 :
TEM NAME: PUSH BUTTON SW!TEH FAILURE MODE: 1R3

FAILURE MODE!
FALLS CLOSED (MULTIPLE CONTACTS WITHIN ONE SWITCH,) SHOSTS TO GROUND

MIS5ION PHASE:
oo ON-DABIT
VEHICLE/PAYLOADVKIT EFFECTIVITY: 103 DISCOVERY
104 ATLANTIS
106 ENDEAVOUR

CAVSE:
A) PIECE PART FAILURE, B) CONTAMINATION, ©) VIBRATION, D) MESHANICAL SHOCK. B
FROCESSING ANDMALY, F) THERMAL STRESS T

CRITICALITY 1/ DURING INTACT ABORT ONLY? NO
CRITICALITY YR2 DURING INTACT ABORT ONLY [(AVIOHNICS DNLY)? NO

REDUNDANCY SCREEN A) FASS

B FASS
LI PASS
PAESTFAIL RATIONALE:
A}
B)
)
METHOD OF FAULT DETESTION:
MOMNE
MASTEE MEAS. |IET HUMBEZRS: NOMNE

CORHECTING ACTION:
AFTEF, THE SECOND FAILURE, THE CREW WOULD FIRE RCS JETS TO AVOID COLLISION

BETWEZN THE ORBITER AND IS5,

= FAILURE EFFECTS -

(2} SUBSYSTEM:
LOSE OF BWITCH CONTRDL CAPABILTTY FOR THE APDS *0OPEN LATCHES SIRCUTE.

M5-68S - 531
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FAILURE MODES EFFECTS ANALYSIS [FMHA) ~ NON-CIL FAILURE MODE
. . . KUMBER: M5-855-8012- (2

(B) INTERFAGING SUBSYSTEM{S):
LINWANTED “OPEN LATCHES* COMMAND TO THE DSCU.

() MISSION: '
FIAST FAILURE - NO EFFECT.

(D) CREW, VEHICLE, AND ELEMENT(S):

NO EFFECT.
{E) FUNCTICNAL CRITICALITY EFFECTS:
SHUTTLE GR-RMAMECHANISM CONTROL: POSSIELE LOSS OF LREW OR
VEHICLE AFTER TWO FAILURES,
BWITCHES FAILS CLQSED. ENABLES

1) ONE OF TWO ASSOCIATED “OPFEN LATCHES'
2) ONE OF TWD "APDS CIRC PROT OFF"

TWO OF THREE PANEL COMMAND SIGNALS.
SWITCHES FAILS CLOSED. THREE CAFTURE LATCHES MA.DVEHTEHTL‘!’ OPEN DURING

DYNAMIC CAPTURE OPERATION.
DESIGN CRITICALITY (PRIOR TC OFERATIONAL DOWNGRADE, DESCRIEED INF: 1R2

{F) RATIONALE FOR CRITICALITY CATEGORY DOWNGRADE:
CRITICALITY DOWNGRADED FROM 1R2 TO 1R3 DUE TO ADDITIONAL FAULT TOLERANCE

PROVIDED BY WORKARDUNDS ALLOWED PER CR S050107TW.

AFTER THE SECOND FAILURE, THE CREW WOULD FIRE ACS JETS TD ENABLE THEREBY
CIRCUMVENT THE WORST CASE *DESIGN CRITICALITY" EFFECT. IF UNABLE TO PERFORM
THE WORKAROUND (THIRD FAILURE), POSSIBLE LOSS OF CREW/NEHICLE DUE TO AN
INADVERTENT COLLISION BETWEEN THE DRSITER AND 155,

« TIME FRAME -

TIME FROM FAILURE 70 CRITICAL EFFECT: DAYS
TIME FROM FASLLURE OCCURRENCE TO DETECTION: MINUTES
TIME FROM DETECTION TO COMPLETED CORRECTIVE ACTION: HOURS

?E%E REGUIRED TO IMPLEMENT CORRECTIVE ACTION LESS THAN TIME TC EFFECT?

RATIONALE FOR TIME YO CORRECTING ACTION VS TIME TC EFFECT:
CREW WOULD RAVE SUFFICIENT TIME TO FIRE RCS JETS. _

M3-655 - 532
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FAILURE MOOES EFFECTS ANALYSIS (FMEA) — HON-CIL FAILURE MODE
. MUMBER: M5-655-B012- 2

HAZARDS REPORT KUMBER(S) : ORBi 4028

HAZARD DESCRIFTION: _
. UNCONTROLLEDANADVERTENT COLLISION BETWEEN OREBITER AND 125,

~ AFPRAOVALS -

PRODUCT ASSURANGE ENGR  : M. NIKCILAYEVA
DESIGN ENGINEER + B, VAKULIN

M5-6355 - 533



